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Exploring Operational Capability and Reconfiguration in Supply Chains
Structured Abstract
Purpose: Investigate how collaborative practices and integration impact the operational 
reconfiguration of supply chains.
Design/methodology/approach: A broad, in-depth data were collected representing 60 percent 
of all tier-one suppliers for three different industries located in the Industrial Pole of Manaus 
(IPM), in the middle of the Amazon rain forest in Brazil. It represented all local strategic tier-one 
suppliers of leading original equipment manufacturers (OEM) companies. Structural equation 
modeling (SEM) was used to structure a second-order formative model and express the 
relationships between collaborative practices, supply chain integration, and operational 
reconfiguration capabilities.
Findings: Supply chain integration drives the development of operational reconfiguration 
capabilities. Collaborative practices without the integration of supply chain processes are not 
enough to develop operational reconfiguration capabilities. It was also evidenced that 
pragmatism predominates in the formation of collaborative practices. 
Research limitations/implications: Sample specificity. It is a group of suppliers operating in a 
location with poor logistics access, who have the perception of dependency advantage.
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Practical implications: It contributes to understanding the importance of operational 
reconfiguration capability in an artificial incentivized environment (FTZs), outside of regular 
traditional market forces and is in line with Davis (2014).
Social implications: Since it is conducted in a region with massive social and economic 
differences, it can reinforce the importance of governance of the leading companies and their 
coordination to include local suppliers in the decisions to formulate network strategies.
Originality/value: It contributes to understanding the importance of operational reconfiguration 
capability in an artificial incentivized environment (FTZs), outside of regular traditional market 
forces. The insertion of suppliers into the network development plans was predominant in 
forming the network strategy, although it has no direct impact on operational reconfiguration, 
which reinforces the integration of the supply chain.
Keywords: operational capability; integration; supply chain; reconfiguration
1 INTRODUCTION
Global original equipment manufacturer (OEM) companies make many strategic 
decisions in a business environment that is highly dynamic and continuously changing. These 
strategic decisions may lead to both structural and operational changes, and among them, a 
supplier network configuration is a decision of highest relevance. It implies defining value 
capture strategies and production sites, choosing key members, and individual responsibilities 
over processes at each stage. For example, in 2017, Amazon announced it was searching for a 
second headquarters to supplement its Seattle's home base. The online retail giant has list 
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requirements, including full flights at local airports, a stable, business-friendly government, and 
nearby recreational opportunities for employees. This strategic investment can represent more 
than $5 billion in investment and 50,000 jobs over nearly 20 years. In 2018, Japanese automakers 
Toyota and Mazda announced plans to build a $1.6 billion joint-venture auto plant to generate 
about 4,000 jobs in Alabama. Several factors may have been the difference: the location and 
proximity to an existing base of auto suppliers, technical workforce, and logistics infrastructure. 
All these decisions have been treated under the parameters of networks on a global scale, given 
the possibilities and more intensive practices of internationalization of production.
According to Shi and Gregory (1998), the decision of the type of network to be 
configured is not a simple location decision, but it requires evaluating the unit's role in capturing 
value for the network. Some leader companies may have different strategies for the same 
purposes, depending on the local, when they act on a global level, or competing companies may 
execute different strategies being in the same place. For example, they may have a strategy of 
greater immersion with on-site suppliers or relationships with suppliers located in several 
countries, as we have identified cases of Coca-Cola and Pepsi plants, respectively, located in 
Manaus, Brazil. For this research, we also considered that the home country's institutional 
environment where a firm is embedded will have a significant impact on the propensity to pursue 
foreign opportunities (Wu and Chen, 2014), and that such propensity can manifest itself in the 
form of incentives, such as the establishment of Free Trade Zones (FTZs).
In the context of the value capture process, the resource allocation of leading companies 
in their site locations, primarily, reflects their organizational capabilities to implement strategies 
in domestic markets aligned to the global plan. For Teece, Pisano, and Shuen (1997), these 
capabilities represent the ability to reconfigure and resilience to new, insufficiently known, or 
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rapidly changing environments. Operational reconfiguration capability, as a particular sort of 
dynamic capability (Hawas, 2010; Helfat and Whinter, 2011), allows firms to combine (daily) 
their resources to reestablish the fit between the operations strategy and the market environment, 
which is valuable for companies in rapidly changing environments. For Eisenhardt and Martin 
(2000), this skill requires the collective effort to link collaborative networks across 
organizational boundaries. Girod and Whittington (2017) point out that limited reconfiguration is 
negatively associated with performance results. In this way, the following research question is 
established: how is the operational reconfiguration of supply chains impacted by the 
collaborative practices and their integration? Thus, this study addresses the elements of network 
configuration as they impact location decisions, as well as the competitiveness of global 
companies. For this, a second-order formative model was developed. It contemplates not only the 
composition of these constructs but also how they are constituted on their dimensions.
This study aims to contribute to the literature on supply chains by addressing network 
members' operational capabilities in the capture and value generation process. Dynamic 
capabilities are extensively studied in supply chains (Beske, Land, and Seuring, 2014; Blome, 
Schoenherr, and Rexhausen, 2013; Wu, Melnyk, and Flynn, 2010; Vanpoucke, Vereecke, & 
Wetzels, 2014). As an extension of that, this study addresses the specificities of operational 
capabilities contributions at the level of supply chains rather than at the enterprise level, which is 
conventional. This study is aligned with Hawass (2010, p. 411), who addressed the need to 
update investigations associated with the reconfiguration capability. For the author, "few studies 
analyze the pattern of activities by which companies systematically reconfigure their operational 
routines, resources, and technologies." It serves as a first step toward identifying not only the 
relationships between collaborative practices, integration of the supply chain and operational 
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capabilities, but it also highlights the major indicators in these relationships". As such the study 
provides a building block to understand the role of reconfiguration in the supply chains and its 
main components.
2 THEORETICAL BACKGROUND, MODEL, AND HYPOTHESES
This study explores possible relationships between collaborative practices, effective 
integration of supply chains, and their ability to reconfigure in differentiated ways. Collaborative 
practices have been the most effective vector for achieving process improvements. Because these 
processes are generally inter-organizational, they should be managed throughout the network 
since they are the way a supply network works, how companies integrate. By providing supply 
chain companies with a combination of individual capabilities or critical processes, companies 
become complementary and create values they would not achieve independently (For Qu and 
Yang, 2015). Baraldi, Gressetvold, and Harrison (2012). As a result, a company is said to be 
more likely to collaborate, the more flexible it is to its partner's demands, the more it shares 
useful information for planning and joint action, and the more willing it is to devote to 
understanding and solve the problems. A company will also be seen as more likely to collaborate 
if it chooses not to use its economic power, information, or knowledge advantage in the 
relationship.
Mandal (2017), identified the capture of the advantages of this nature in the relationship 
of hospitals with their suppliers. Flynn, Huo, and Zhao (2010) defined supply chain integration 
as the degree to which a focal link collaborates strategically with its partners and manages intra- 
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and inter-organizational processes. The efficiency of such integration became a critical factor in 
order for the chain to be ultimately successful in attaining such objectives as costs and level of 
service, required in order to become more competitive, minimizing the impacts of the bullwhip 
effect (Mackelprang et al., 2014) and providing greater responsiveness to the entire network 
(Williams et al., 2013). Flynn, Koufteros, and Lu (2016) point out the contributions of 
integration to the three levels of uncertainty in the supply chain - micro, meso, and macro. 
According to the authors, the uncertainties of micro and meso levels can be reduced using 
integrated means such as contracts, reports, and policies. In a complementary way, the results 
indicate that as macro-level uncertainties increase, network members are increasingly required to 
integrate and formalize.
The understanding of the capabilities possessed and developed can help in leveraging the 
ability of firms to execute the defined strategies and achieve the objectives, despite the 
turbulence of the external environment. Ahmed, Kristal, and Pagell (2014) warn that often the 
term "capability" is inappropriately used as if it were the same as "resource" and "competence." 
Capabilities refer to a differentiated condition of developing, allocating, and coordinating 
resources in a distinctive and superior way. Although resources determine the firm's precondition 
to compete, they are not enough (Aminu and Mahmood, 2016). Resources are understood as 
inventories of tangible (financial and physical), intangible (technology, reputation, and culture), 
and human (specialized skills and knowledge, communication, and motivation). Furthermore, 
Wang and Ahmed (2007) have defined capabilities as a firm's behavioral orientation to upgrade 
and reconstruct its core capabilities in response to the changing environment to attain and sustain 
competitive advantage. Capabilities are built, rather than bought in the market (Makadok, 2001), 
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are path-dependent (Zollo and Winter, 2002) and are embedded in the firm (Eisenhardt and 
Martin, 2000).
Capabilities are organizational processes in the most general sense, and their role is to 
change the firm's resource base. According to Wu, Melnyk and Flynn (2010), operational 
capabilities are subsets of the organizational capability construct. It can be understood as a set of 
company-specific skills, processes, and routines developed within the operations management 
system. They are regularly used to solve their problems through the configuration of their 
operational resources and promote unity, integration, and direction of resources and operational 
practices. Exploratory studies, such as Swink and Hegarty (1998), present a more comprehensive 
taxonomy for understanding the results of capabilities in the field of operations. Thus, the 
authors present six capabilities that illustrate skills such as reinforcement of existing processes 
(operational improvement), the discovery of new technologies and competencies (operational 
innovation), attendance to customer customization requirements (operational customization), 
sharing and joint interpretation of information (operational cooperation), the agile reaction to 
environmental changes (operational responsiveness) and, finally, operational reconfiguration.
Operational reconfiguration is broadly the ability to deal with change. To Hawass (2010), 
reconfiguration may imply a substitution of capability, in times of rapid technological advances, 
or even an evolution of a capability, when it perceives opportunities and internally capitalizes 
them to improve its responses and assume a differentiated position, as well as transform a 
capability when it transforms or combines its already dominated resources. Fundame tally, it 
expresses the need to align business and market requirements, minimizing barriers and time. 
Teece, Pisano, and Shuen (1997) initially present the concept of operational reconfiguration as 
the set of conditions created by a company to reestablish the adjustment between the operations 
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strategy and the market environment when its equilibrium was disturbed faced with innovations, 
economic crises, production losses, and other market oscillations. In other words, it is the ability 
to understand and deal with change becomes a way of life. Therefore, it would be formed by 
different sets of skills, processes, and routines to perform the transformation necessary to 
reestablish the adjustment between the operations strategy and the market environment. When 
the equilibrium of the market environment is disturbed, the company can be confronted with a 
way to respond dynamically. With this, the reconfiguration of a process through routines that 
detect unexpected changes, evolves, presents flexible responses, and implements synchronized 
operations. Modern supply chains often require an essential dynamic reconfiguration because 
they are being immersed in a continually changing environment focused on satisfying customer 
needs and at appropriate performance levels (K. Dev et al., 2014).
In this paper, it is possible to identify three perspectives. First, the elaboration of new 
strategies for delaying demand (Kisperska-Moron and Swierczek, 2011). Second, the analysis of 
the mediating role of resource reconfiguration in the network resilience of different types of 
interruptions (Ambulkar et al., 2015; Kamalahmadi and Parast, 2016; Kwak et al., 2018). Third, 
the adoption of new modeling and manufacturing technologies to dynamically reconfigure the 
supply chain, thus giving it more sustainable capabilities (Holmström et al., 2018). We seek to 
identify and understand the relationships between operational reconfiguration capability, 
collaborative practices, and the integration of the supply chain. To do so, we developed the 
theoretical model presented in Figure 1, which includes the respective dimensions, constructs, as 
well as the hypotheses that sustain it. Unlike Kumar and Banerjee (2012), the proposed model 
considers a formative structure for the second-order constructs (collaborative practices and 
integration of the supply chain), since it aims to understand not only the relationship of these 
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with the reconfiguration capability but also how they are constituted regarding their dimensions, 
which are discussed in the following paragraphs.
[Figure 1]
The collaborative practices construct is formed by the trust between the participants of 
the supply chain, the strategy developed for the network, as well as its flexibility in meeting the 
demands of the market. Initially, the construct of trust is presented; it is a differentiated form of 
relational capital, which is fundamental for strategic partnerships and collaborative behavior 
among firms (Morgan and Hunt, 1994). The association between collaborative practices and trust 
(and its effective deployment to the management of supply chains) can also be evidenced at the 
operational and tacit levels of the relationship between firms. Almeida et al. (2015) emphasize 
that the alignment between collaboration and trust leads to mitigation of the bullwhip effect in 
the supply chain. In this sense, trust is approached according to two main factors: (i) affective 
trust, in which elements such as respect, honesty, and credibility are found (Delbufalo, 2012) and 
(ii) confidence on competence, in which elements such as knowledge for performance and 
commitment to the relationship (Day et al., 2013; Fawcett et al., 2012).
After companies earn trust from their partners and become collaborative, they can benefit 
from increased sales, market share, and customer satisfaction (Ramanathan and Gunasekaran, 
2014). This result is corroborated by Capaldo and Giannoccaro (2015a, 2015b) when they point 
out that this interdependence between partners plays a significant role in the relationship between 
trust and performance. For Whipple, Lynch, and Nyaga (2010), trust in the partnership allows 
companies to care less about opportunistic behavior, as they observe benevolent intentions from 
the parties, thus leading to a greater sharing of resources between companies.
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The relationship between network strategy and collaborative practices (and therefore, its effects 
on the performance of the supply chain) has long been the object of study by authors in 
operations. It is possible to highlight this relationship's reflection in the joint planning of 
activities and increase the market share (Kumar and Nath Banerjee, 2012) and the levels of 
success of the networks (Ramanathan and Gunasekaran, 2014). In fact, the network strategy 
between supply chain links allows the synchronization of decisions proactively and 
collaboratively (Aviv, 2007; Kim and Oh, 2005; Simatupang and Sridharan, 2002).
Flexibility can mean different things for different companies. Flexibility as a practice can 
be observed in companies in the development of the capability to generate new products in an 
agile way and the change of the volume of production without incurring in higher costs (Aviv, 
2007; Kim and Oh, 2005; Manders et al., 2017; Simatupang and Sridharan, 2002). For 
Simatupang e Sridharan (2002), flexibility is a collaborative practice construct that allows 
companies to respond to competitors' threats and meet customer needs.
Özdemir and Aslan (2011) and Tani et al. (2013) evaluated the role of Supply Chain 
Integration (SCI) on supply chain performance. In this study, SCI is formed by the dimensions of 
information sharing, resource sharing, relationship management, and logistics integration. The 
sharing of information among partners is necessary to create an efficient and integrated supply 
chain (Chen and Paulraj, 2004; Mentzer et al., 2001). Analytical studies that have modeled the 
sharing of information in the supply chain have demonstrated substantial inventory reductions, 
cost savings, and reduction of the whip effect (Lee, 2000). Companies increasingly exchange 
information to work closely with supply chain partners.
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How firms share their resources within members in their supply chains can have different 
impacts. According to Kumar and Banerjee (2012), resource sharing plays a fundamental role in 
SCI because it allows resources to be used by other members of the relationship in the function 
of common goals. Whipple, Lynch, and Nyaga (2010) further emphasize that such sharing would 
provide higher returns and sustainable competitive advantage.
Managing relationships among supply chain actors is also an essential element of its 
integration process. Such importance is emphasized by Chen and Paulraj (2004) in stating that 
the development of long-term contracts (a traditional form of relationship management) requires 
partners to provide process, performance, and cost information. Through relationship 
management practices, network partners increase network integration because they are more 
willing to maintain the relationship over an extended period and share risks and rewards (Chen 
and Paulraj, 2004; Simatupang and Sridharan, 2002). Thus, a well-managed relationship would 
reflect the way companies interact and thus provides an essential roadmap for carrying out 
activities, making integration a reality (Kumar and Nath Banerjee, 2012).
In order to capture the value of an integrated supply chain, Zailani and Rajagopal (2005) 
emphasize the importance that strategic actors remain in accordance with synchronized 
processes. This way, they can capture value from those processes. For the context of this work, 
the integrated logistics actions are considered the processes used as a component of the 
integration of the supply chain. Thus, integrated logistics is seen as a factor that allows the 
synchronization of operational decisions for purchases, production and distribution to make 
products and services available to customers (Barratt, 2004; Kumar and Nath Banerjee, 2012; 
Min et al., 2005; Zhao et al., 2008). Further, there are direct positive effects of integration on 
firms' financial performance (Liu et al., 2016). Integrated logistics allows companies to respond 
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to the demands and changes in the market or business environment in an agile and appropriate 
way (Chen and Paulraj, 2004). Integrated logistic processes promote the reduction of delivery 
time, the maintenance of competitive costs, and the increase of the availability of products in the 
market (Chen and Paulraj, 2004; Zhao et al., 2008).
Maintaining collaborative relationships structured, flexible and reliable is a critical factor 
in making the supply chain more competitive and integrated; it is understood that collaborative 
practices would be strongly associated with the integration of the supply chain. Inter-
Organizational dependence is one of the primary motivating factors for the development of 
collaborative relationships (Choi et al., 2002; Mentzer et al., 2001; Simatupang and Sridharan, 
2002). When companies inside in networks see themselves as dependents, these come to work 
collaboratively; thus, facilitating more integrated actions in the form of information sharing and 
propensity for joint planning (Barratt, 2004; Simatupang and Sridharan, 2002). Therefore, we 
present hypothesis 1:
Hypothesis 1: Collaborative practices have a positive impact on supply chain integration
Collaboration is understood as a strategic resource for acquiring and combining 
knowledge in dynamic environments (Hawass, 2010). It can also be understood as the channel 
from which the company accesses organizational resources that are critically needed to protect or 
strengthen its competitive position during business (Kumar and Nath Banerjee, 2012; Whipple et 
al., 2010). Continuous exposure to inter-organizational collaboration encourages a company to 
engage with a diversity of business actors effectively. In turn, this allows the company to 
recombine resources from multiple stakeholders and acquire new knowledge (Flynn et al., 2010; 
Hawass, 2010; Teece et al., 1997; Wu et al., 2010). Thus, companies' adhesion in collaborative 
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practices is emphasized to seek solutions to dynamic problems from the recombination of 
resources. It is also important to acknowledge that to develop a reconfiguration capability 
effectively. A company should continuously participate in technological alliances and develop 
close cooperative relationships with suppliers, customers, and competitors to acquire up-to-the-
minute market information (Hawass, 2010; Wu et al., 2010). With this, the second hypothesis of 
the study is presented:
Hypothesis 2: Collaborative practices have a positive impact on operational reconfiguration 
capability
The integration of the supply chain demands efforts to coordinate its constituent 
elements, thus including the integration of its internal functions and processes (Cao and Zhang, 
2011; Flynn et al., 2010). It is the recognition that combined efforts to maximize the results 
obtained from the network that motivates the integration (Cooper et al., 1997). The integration of 
the supply chain derives from elements such as cooperation, collaboration, information sharing 
and information technology (Cao and Zhang, 2011; Flynn et al., 2010), but above all, the change 
(reconfiguration) in philosophy associated with process management (Hawass, 2010).
For Cooper, Lambert, and Pagh (1997), the integration of the supply chain demands efforts to 
coordinate its constituent elements, thus including the integration of its internal functions and 
processes. According to the authors, the integration would be motivated by the recognition that 
combined efforts to maximize the results obtained by the network. Power (2005) argues that the 
basis of integration of the supply chain derives from elements such as cooperation, collaboration, 
sharing of information and technology, but above all, change (reconfiguration) in the philosophy 
associated with process management. Thus, it is argued that the integration of the supply chain 
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allows companies to combine diverse processes, technologies, and knowledge to create new 
solutions to the problems of the market. Thus, we present hypothesis 3:
Hypothesis 3: Supply chain integration has a positive impact on operational reconfiguration 
capability
3 RESEARCH METHODOLOGY
The main methodological issues of this study are presented below.
3.1 Sampling and data collection instrument
For this research, we also considered that the home country's institutional environment 
where a firm is embedded will have a significant impact on the propensity to pursue foreign 
opportunities (Wu and Chen, 2014), and that such propensity can manifest itself in the form of 
incentives, such as the establishment of Free Trade Zones (FTZs). This research was carried out 
in the Industrial Pole of Manaus (IPM). The IPM was initiated in the 1950s with the initial 
objective of safeguarding Brazil's sovereignty in the Amazon region and promoting economic 
occupation and regional development. Initially, the leading network companies from the 
researched industries were approached, which indicated all their top local first-tier suppliers for 
contact, illustrating a snowball contact approach for the quantitative study, for a total of 95. All 
indicated vendors were contacted. Some of them refused to participate, and others were no 
longer operating because of the closure of activities due to the economic crisis that occurred 
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during the period. The final sample consisted of 56 IPM suppliers, representing 60 percent of all 
tier-one suppliers for three different industries. It is important to note that all the Tier-1 suppliers 
were invited to participate. Even though the number of respondents can be considered small, we 
have a strong representation of the universe of 95 companies surveyed.
Table 1 presents the characterization of the companies that compose the final sample. 
Suppliers are small and medium-sized (SMEs) companies in the two-wheeler sector, with IPM 
over ten years of several nationalities: Brazilian (69.6%), American (16.1%), Japanese (10.7%), 
German (1.8%) and Portuguese (1.8%). The companies comprise three sectors: two wheels 
(67.9%), beverages (21.4%), and watches (10.7%). Large companies account for less than 4% of 
the sample. Of the respondent companies, 10.7% work in the IPM between 1-5 years, 17.9% 
from 6-10 years, 50% from 11-20 years and 21.4% from more than 21 years. Therefore, the 
performance of suppliers is mostly medium and long-term (89.3%), with an average time of 17 
years. Nearly 96.4% of the sample is made up of small and medium-sized enterprises with less 
than 500 employees
[Table 1]
It is essential to highlight that our sample is composed of SMEs, similar to the national 
context, which provides the raw material for large multinational companies. In Brazil, SMEs 
(firms with fewer than 500 employees) play almost the absolute business role (99.9%) within the 
national economic structure. This pattern is no different compared to other countries in the 
world; more than 95% of the world's business structure is formed by SMEs (OECD, 2009).
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3.2 Measurement of variables
This research was conducted using a survey composed of questions structured in three 
blocks: (i) collaborative practices, (ii) the integration of the supply chain and (iii) operational 
reconfiguration capability. The variables were operationalized through 49 items, measured by 
Likert scales of 7 points varying between "strongly disagree" and "strongly agree."
3.3 Relationship characterization
The companies' performance in the IPM is also reflected in the delivery time for the 
leading companies (see Table 2). Many suppliers have relationships of more than ten years 
(44.4%), and few companies have short-term relationships, less than three years (16.7%). Most 
suppliers have only one unit in the IPM (56.4%) and provide to other units of the leading 
company outside of Manaus (81.5%). Also, 73.6% of suppliers do not have exclusivity of supply 
and therefore supply their products to other companies within the IPM (89.3%). The revenue 
from these relationships corresponds to an average of 46.0% of the total sales of suppliers 
(standard deviation = 24.4%). Even with a long-term relationship, all evidence shows that 
suppliers are not dependent on leading companies. They do not have an exclusive contract and 
provide for other companies within the IPM, with significant revenue.
[Table 2]
We use a bi-directional view to analyze relative dependence levels between suppliers and 
leading companies. Initially, the supplier dependence constructs and perception of the leading 
company's dependence were measured by the items in the scale presented in Appendix A. The 
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difference between the two constructs made the relative dependence evaluation. Thus, for 
negative net results, the supplier is the less dependent part, and this asymmetry is labeled as a 
dependence advantage (Emerson, 1962; Gulati and Sytch, 2007). On the other hand, for positive 
net results, the supplier is the most dependent part, and such asymmetry is termed a dependence 
disadvantage.
We used the spline specification to evaluate the perception of relative dependence in the 
relationship (Gulati et al., 2007). The spline specification measures the extent and direction of 
the dependence asymmetry in the dyad. For a vendor dependence advantage, the perception of 
dependence on the vendor's dependence on the supplier was subtracted. All negative values were 
recorded to zero. For a vendor dependence disadvantage, the vendor dependence less was 
calculated on the perception of the dependence of the leading company, recording all the 
negative values to zero. Results equal to zero in both procedures indicate relationships with 
similar levels of dependence.
In the sample, 70% perceive suppliers to have a higher relative dependence level of the 
leading company (supplier dependence advantage), 25% perceive that they have more dependent 
on the leading company (dependence disadvantage), and 5% perceive the relationship with 
symmetric relative dependence level. The dependence level is related to the possession of 
valuable resources and alternative availability. The perceived advantage of vendor dependence 
seems to be explained by the non-exclusivity of supply and the availability of customer 
alternatives. On the other hand, getting out of the long-term relationship built with suppliers 
could be very costly for leading companies, making them more reliant on suppliers.
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3.4 Model estimation and validation
Structural equation modeling (SEM) was used for analysis using Partial Least Squares 
Path Modeling (PLS-PM) estimation. SEM is appropriate for the treatment of the data due to the 
exploratory nature of the study, the ability to estimate small samples, the non-obligatory 
normality of the data as in the estimation based on covariance (AMOS, LISREL, EQS) of 
complex models (e.g., latent second-order variables) (Becker et al., 2012; Hair et al., 2017; Hair 
Jr et al., 2016; Ringle et al., 2012).
We use PLS-PM because of the method's ability to obtain meaningful solutions in almost 
any situation. It is particularly applicable when small sample sizes are all possible, such as 
business-to-business research, and when the research focuses on complex theoretical models 
with a large number of indicators and numerous endogenous and exogenous constructs, or non-
normal data distributions. Further, PLS-PM allows combining explanation and prediction 
perspectives to model estimation, whose joint consideration is the primary concern in most of the 
business and social science research in general.
Collaborative practices and supply chain integration phenomena present broad definitions 
with multiple dimensions, and then we used Hierarchical Component Model (HCM) model 
(Becker et al., 2012; Hair et al., 2017). HCM allows reducing the number of relations between 
the structural model, making the model more parsimonious while increasing the size of the 
content covered by the construction (Hair et al., 2017). HCMs are characterized by (1) the 
number of levels in the model (usually restricted to second-order models) and (2) by the 
(formative versus reflective) relationships between the constructs of the model (Becker et al., 
2012; Hair et al., 2017; Wetzels et al., 2009). As a result, there are four main types of HMCs: 
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reflective-reflexive, reflexive-formative, formative-reflexive, and formative-formative. The 
model most often employed in empirical research is a reflexive-formative model; then, we used 
it in this paper (Ringle et al., 2012). In the reflexive-formative model, the higher-order construct 
represents a general concept of lower-order constructs. The lower-order constructs are measured 
in a reflexive way that does not share a common cause but does not necessarily share a common 
cause, but instead form the higher-order construct (Becker et al., 2012). This model allows us to 
how the first-order constructs contribute to a supplier's collaborative practices and supply chain 
integration dimension and, consequently, propel operational reconfiguration capabilities. Hence, 
they represent strategic key components that managers can influence to improve operational 
reconfiguration capabilities
Three approaches to modeling latent hierarchical variables in PLS-SEM were proposed in 
the literature: (1) method of repeating indicators, (2) two-stage method, and (3) hybrid method 
(Becker et al., 2012; Hair et al., 2017). Although the repetition method produces better results 
(Becker et al., 2012), the two-stage method is most suitable because it overcomes the perfect 
prediction effect of the first order constructs for the second-order construct (Hair et al., 2017). 
Thus, we used the two-stage approach to model estimation in this study.
To determine the sample size to be used when PLS-PM does the estimation, Hair Jr. et al. 
(Hair Jr et al., 2016) suggest the statistical power analysis, which was implemented through 
G*Power3 software (Faul et al., 2007). Initially, the latent variable with the highest number of 
predictors was evaluated. Afterward, two parameters were used for the calculations: the power of 
the test (Power (α) = 1 - α error prob II) and the effect size (f²). Cohen (1988) states that the size 
of the effect is the degree to which a phenomenon is present in the population, f² values of 0.35, 
0.15, and 0.02, respectively, are considered significant, medium and small (Cohen, 1988). We 
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used f² = 0.35 because it is desired to observe the effects of high magnitude in the model. As for 
the test's power, the value of 0.80 was used, as recommended by Hair Jr. et al. (2016). However, 
it is the supply chain integration - composed of 4 predictors - that defines the minimum sample 
to be used. A minimum of 40 cases was estimated. Thus, the number of responses (56) is higher 
than the recommended minimum value, and this guarantees that the Type I (false positive) and 
the Type II (false negative) errors are within acceptable values (Cohen, 1988).
The analysis of the model was performed in two steps: validity and reliability of the 
measurement model (reflexive and formative model) and structural model analysis (Becker et al., 
2012). The traditional criterion for internal consistency is Cronbach's Alpha. Cronbach's Alpha 
assumes that all indicators are equally reliable (i.e., all indicators have the same external loads in 
the construction) (Hair et al., 2017; Hair Jr et al., 2016). Also, Cronbach's Alpha is sensitive to 
the number of items on the scale and generally tends to underestimate the reliability of internal 
consistency (Hair Jr et al., 2016). Due to Cronbach's Alpha's limitations, it is technically more 
appropriate to apply Composite Reliability (CR). The discriminant validity of the variables was 
also evaluated to ensure that the indicators of a specific latent variable differed from the other 
indicators of other variables of the model, using the criteria of Fornell and Larcker (Fornell and 
Larcker, 1981).
Another criterion for assessing the validity of first-order constructs is the 
multicollinearity test (Hair et al., 2017). If the first-order constructs are highly correlated, this 
suggests that they measure the same aspect, which would be inappropriate for constructs of a 
formative nature (Hair et al., 2017; Hair Jr et al., 2016). To ensure that there is no 
multicollinearity, we use the Variance Inflation Factor (VIF) (Hair Jr et al., 2016).
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4. ANALYSIS AND DISCUSSION
4.1 Reflective measurement model
Initially, it should be reported that all the indicators were used in the measurement of the 
constructs, but twelve of them presented a factorial load lower than 0.7 that is considered low 
(Hair Jr et al., 2016; Peng and Lai, 2012), then removed from the measurement model. Five other 
indicators, even presenting a low factorial load, were maintained by contributing to the content 
(Hair Jr et al., 2016). The other indicators presented significant factor loads (p <0.05) (see 
Appendix B).
An examination of Table 3 shows that the model was considered adequate regarding its 
convergent validity since the Average Variance Extracted (AVE) values exceed the 
recommendation (> 0.5) of the literature (Hair Jr et al., 2016). The composite reliability (CR) of 
all latent variables was higher than 0.7, a value considered adequate by Hair Jr. et al. (2016). We 
examined that the criteria of Fornell and Larcker confirmed the discriminant validity of the 
variables since the square root of the AVE of each construct is higher than the correlations 
between the focal construction and all other variables.
[Table 3]
We evaluated the model's discriminant validity by the Heterotrait-Monotrait Ratio of 
Correlations (HTMT) criterion, which is more robust than the criteria of Fornell and Larcker 
(Henseler et al., 2015). If the HTMT value is less than 0.90, the discriminant validity is 
established between two reflexive constructs (Hair Jr et al., 2016; Henseler et al., 2015). All 
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values in Table 4 meet not only the traditionally established criterion (<0.9) but also the more 
conservative (<0.85) limit proposed by Henseler et al. (2015).
[Table 4]
Formative measurement model
To evaluate the second-order formative measurement model, by analogy, we must follow 
the same process used to examine the first-order factors (Becker et al., 2012; Hair et al., 2017). 
Thus, we apply the quality criteria for training items, but at the higher-order level, the first-order 
constructs now act as indicators of the second-order factor (Hair et al., 2017).
We first evaluate how each first-order construct contributes to the formation of the 
second-order construct using the weight of the first-order constructs. The weights of the lower 
order constructs are essential because they represent drivers of the higher-order construct 
(Becker et al., 2012). In Table 5, the weights for the first-order constructs are significant, which 
implies that there is the empirical support that the first-order constructs form the second-order 
constructs as theoretically perceived (Hair et al., 2017; Hair Jr et al., 2016). Specifically, network 
strategy (0.758) has a more significant effect than flexibility (0.337) and trust (.189) in 
collaborative practices. For supply chain integration, integrated logistics (0.463) has a more 
significant effect on other constructs - information sharing (0.287), relationships management 
(0.202), and resource sharing (0.200).
[Table 5]
The Variance Inflation Factor (VIF) criterion was also used for the examination of 
multicollinearity (Hair et al., 2017), according to Table 4. The values of VIF show that all values 































































ent: an International Journal
23
are below the typical cut-off point of 5 and are still above the more stringent test of 3.30 (Hair Jr 
et al., 2016). In general, such statistics indicate that the psychometric properties of the model are 
robust enough to allow the interpretation of structural estimates.
[Table 6]
4.2 Estimation and evaluation of the structural model
The results of the structural model estimate are shown in Table 7. Because PLS does not 
assume a multivariate normal distribution, traditional parameter-based techniques for testing for 
significance are inadequate. PLS uses an initialization procedure to estimate standard errors and 
the meaning of parameter estimates (Chin, 1998). We performed the structural model using the 
bootstrap procedure with 500 resamplings, the magnitude, and the significance of the structural 
paths being consistent.
[Table 7]
H1 and H3 were supported, while H2 was not supported. In this way, collaborative 
practices did not have a significant direct effect on operational reconfiguration capability, only 
through supply chain integration, that is, only when reinforcing network integration. To examine 
the robustness of the PLS results, we calculated the p-values for 1000, and 1500 resamples, all 
results were confirmed when compared to the results obtained with the 500 interactions 
procedure.
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We also evaluated an alternative model without collaborative practices, in which we 
obtained a significant positive impact (0.486) (t-value 5,935, p <0.01) from supply chain 
integration in operational reconfiguration, that is, the positive effect proposed by H3 in the initial 
model.
Using the explained variance (R²) of the endogenous constructs to measure the 
explanatory power of the structural model (Hair Jr et al., 2016), we reached the values of 0.534 
and 0.232 for supply chain integration and operational reconfiguration capability, respectively, 
considered moderate effects (Chin, 1998) (Table 5).
We used Cohen's f² (Cohen, 1988) to evaluate the increase of R² about the proportion of 
unexplained variance in the endogenous latent variable (Peng and Lai, 2012). The f² values of 
0.35, 0.15, and 0.02 are large, medium, and small, respectively (Cohen, 1988). The size of the 
effect of the collaborative practice on supply chain integration was 0.144, while the supply chain 
integration effect size of the supply chain on reconfiguration capability was 0.122, considered to 
be medium effects. For example, it means that supply chain integration has an average impact on 
the R² of operational reconfiguration capability.
Finally, we used Stone-Geisser Q² to examine the predictive relevance of each of the 
endogenous constructs. Stone-Geisser Q² values for the supply chain integration and operational 
reconfiguration capability constructs were 0.517 and 0.176, respectively, given the general 
requirement that Q² should be higher than zero (Hair Jr et al., 2016).
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4.3 Discussions
Hypothesis 1 tested was that collaborative practices would have a positive impact on 
supply chain integration. It was validated considering the effect of medium intensity (f² = 0.144). 
From the validation of this hypothesis, we could clarify so much that: 1) collaborative practices 
impact the integration of the supply chain, and 2) network strategy construct in collaborative 
practices is the most significant, followed by flexibility and trust. The strategy builds on the level 
of perceived integration of suppliers into network development plans, logistics decisions, goals 
and targets, operational capability levels, and the investment plan. It means that, as expected, 
collaborative practices contribute to a more integrated supply chain, given that global 
competition requires companies to respond quickly to changes, highlighting the importance of 
the components of these collaborative practices in the effective integration of supply chains. The 
observed results can be seen as possible contributors to questions raised by authors such as 
Kumar and Banerjee (2012) and Ha et al. (2011). We do not only identify the dimensions and 
activities inherent to the collaboration in the investigated managers' view but also present the 
positive influence of these relations in the integration of the supply chain.
Hypothesis 2 tested the positive relationship of collaborative practices in operational 
reconfiguration capability, but it was not validated since low average effect (f² = 0.001) was 
obtained. From this, we could understand that collaborative practices have no direct effect on 
operational reconfiguration. The reconfiguration may involve replacing or evolving capabilities 
existing in firms from the recombination of their resources (Hawass, 2010). It is possible to 
interpret this result as a misalignment between the collaborative practices performed by the 
members of the supply chain and its process of reconfiguration based on the business 
requirements and the rapid changes coming from the environment of action (Teece et al., 1997).
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This result suggests that providers are embedded in networks and emerge in strategic planning 
within certain limits, as they are unwilling to sacrifice more significant changes in plans. It can 
be inferred that this less flexible behavior is due to an evaluation of the perceived advantage of 
independence of the suppliers because they have other clients in the same place. This situation 
seems to characterize the lack of maturity and integration of the network, but in any case, the low 
level of significance of the confidence construct was already an indication of the occurrence of 
this fragility. Frohlich and Westbrook (2001) and Schoenherr and Swink (2012) developed a 
"theory of integration" showing that integration of the focal firm with supply chain partners 
creates operational benefits, and Vanpoucke, Vereecke, and Muylle (2017) added that integration 
with suppliers has a more substantial impact on operational performance than for integration 
with customers.
This need leads us to hypothesis 3, which aimed to verify the positive relationship 
between supply chain integration and operational reconfiguration capability. This hypothesis was 
validated with the effect of medium intensity (f² = 0.122) when we could see that, 1) supply 
integration directly impacts the reconfiguration and 2) the integrated logistics construct is the 
most significant in this impact, followed by the sharing of information. Integrated logistics is the 
most pragmatic form of integration and the most natural form of visibility and support via 
contracts. This construct implies attributes that approach the relations of the transfer of materials 
and products, transportation management, equipment, storage structures, and information for 
logistics planning. According to Vanpouke, Vereecke, and Muylle (2017) and Vereecke and 
Muylle (2006) have already identified, information exchange is not enough to create operational 
benefits and that information exchange and operational integration build on each other to create 
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operational benefits. To improve this supply chain orchestration, Vereecke and Muylle (2006) 
suggest that firms should embark on operational integration.
It is observed that only when mediated by the integration of the supply chain, can 
collaborative practices have a positive effect on the reconfiguration capability. This finding can 
be interpreted as the need for the structuring of the collaborative actions of the network elements 
so that they effectively contribute to the reconfiguration. When guided by the processes of 
integrated logistics, relationship management, and sharing of information and resources, these 
actions have positive impacts on network reconfiguration processes.
In any case, it became clear that the first-order constructs that most contributed to 
second-order constructs' formation had the pragmatic characteristic. Both network strategies 
contribute to the formation of collaborative practices, and integrated logistics, in the case of 
supply chain integration. This seems to indicate that suppliers set boundaries for immersion in 
the relationship, expecting even the benefits of these, using the value of being in place, as well as 
the perception of suppliers' dependence on their own advantage. It seems to be explained by the 
opportunity to serve other customers, since about 2/3 of the sampled suppliers provide their 
products to other companies on the spot, without contracts, even though many times long-term 
relationships predominate. This helps explain why getting out of the long-term relationship built 
with suppliers could be very costly for leading companies, making them more reliant on other 
non-core suppliers.































































ent: an International Journal
28
5. CONCLUSIONS, LIMITATIONS AND FUTURE RESEARCH
Considering the constant changes in business environments and the need for companies 
to ad pt with agility, this study approached the capability of supply chains to reconfigure 
themselves through the foundations that sustain the actors' relationships - collaborative practices 
and integration. The primary objective was to understand how these elements impact the 
operational reconfiguration capability of the set of components of the supply chains. Operational 
reconfiguration has been broadly considered the ability to cope with changes, which may imply 
replacement, evolution or the capability of transformation.
We have tested relationships formulated through hypotheses between collaborative 
practices, network integration, and the operational reconfiguration capability. As a conclusion, 
we can state that the operational reconfiguration is directly impacted only by the integration of 
the network. In other words, the more integrated the networks the greater their reconfiguration 
ability. It is also safe to assume that the more integrated the network, the greater their resilience 
and competitiveness to initiate new projects, migrate across product lines, adapt to legal and 
environmental issues, and reconfigure their subsidiaries geographically.
This conclusion can be further reinforced by the fact that the most significant variable in 
this process was integrated logistics. Integrated logistics is the effective integration of 
operational processes that improve individual performance in production and delivery and, thus, 
strengthen the ties in the networks, consolidating reliability as a performance criterion for 
operations that are so dependent on performance regarding time and availability of alternative 
suppliers. These results indicate that, in managerial terms, the best way to achieve integration in 
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the supply chain is through practical actions, such as the integration of logistics and information 
sharing, in the background.
Thus as managerial contributions, from the results, it is possible to find that the 
integration of the supply chain drives the development of operational reconfiguration 
capabilities. Our study contributes to understanding the importance of operational 
reconfiguration cap bility in an artificial incentivized environment (FTZs), outside of regular 
traditional market forces. The insertion of suppliers into the network development plans was 
predominant in forming the network strategy, although it has no direct impact on operational 
reconfiguration, which reinforces the integration of the supply chain. Our study also reveals that 
maintaining collaborative practices without the integration of supply chain processes is not 
enough to develop operational reconfiguration capabilities. We were also able to identify which 
activities reflect the collaborative practices and which are the most important regarding 
contributing to the accomplishment of such practices. In this way, we could also reinforce the 
importance of governance of the leading companies and their coordination to include suppliers in 
the decisions to formulate network strategies. More conceptual and abstract aspects are not 
readily perceived by network members, such as the attributes of trust and flexibility.
As a theoretical contribution, this study contributes to the literature on supply chains by 
addressing network members' operational capabilities in the capture and value generation 
process, serving as a building block to understanding the role of reconfiguration in the supply 
chains and its main components. It was also evidenced that pragmatism predominates in the 
formation of collaborative practices. Suppliers' inclusion into the network development plans 
was absolute in the formation of the network strategy construct, which, while not directly 
impacting operational reconfiguration, reinforces the integration of the supply chain. These 
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results are aligned with those found by Panahifar, Byrne, Salam, and Heavey (2018) in the sense 
of the critical factor of fostering information sharing-centered collaboration and its significantly 
positive influence on a firm's operational performance.
As limitations of this study, it can be pointed out the specificity of the sample. It is a 
group of suppliers that have operations in a location with poor access logistics, so they assume 
the value of being in place, as well as having the perception of dependency advantage. It implies, 
from the leading companies, a high risk of relationship breakdown, which makes them more 
dependent on these suppliers. This specificity of the sample may also have had a strong influence 
on the fact that collaborative practices are not significant in operational reconfiguration 
capability but is in some way aligned with the findings of Liu and Lee (2018).
At the same that it is a limitation; it is also a unique and social contribution. It can be 
presented as the first suggestion of future studies the investigation about the strategy of 
collaboration when the companies are in some regions or clusters with geographical or logistical 
adversities. Barratt (2004) and Simatupang and Sridharan (2002) understand that the opportunity 
for collaboration comes as companies recognize their dependency relationship and thus share 
information and are predisposed to plan jointly. However, it is possible to question whether 
structural and geographical aspects such as distance from large economic centers, local 
institutional actors' action, and vulnerability regarding domestic partners did not appear as real 
drivers (or antecedents) of collaborative practices, often underestimated in the literature. It is also 
suggested, in the light of authors such as Smirnova et al. (2011), Whipple, Lynch and Nyaga 
(2010) and Daugherty et al. (2006), an analysis of the effects (or results) not only of the 
reconfiguration but also of the collaborative practices according to the configuration presented 
here. Furthermore, it is questioned whether it is possible to identify effects such as performance 
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improvement, visibility, service level, flexibility, customer satisfaction, and reduction of cycle 
time in all elements of the collaborative network and at the same intensity.
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Figure 1 - The theoretical model of research
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TABLES
Table 1 - Characterization of the sample
Nationality Percentage Industry Percentage
Brazilian 69.6% Two wheels 67.9%
American 16.1% Beverage 21.4%
Japanese 10.7% Watches 10.7%
German 1.8%  
Portuguese 1.8%  
Years of activity in the IPM Percentage Number of employees Percentage
1-5 years 10.7% Up to 19 employees 17.9%
6-10 years 17.9% From 20 to 99 employees 44.6%
11-20 years 50.0% From 100 to 499 employees 33.9%
21 years or more 21.4% 500 or more employees 3.6%
Table 2 - Characterization of the supply relation
Supply relationship Percentage Years of supply Percentage
Yes (43.6%)
Do you have another unit in Manaus?
No (56.4%)
From 1 to 3 years 16.7%
Yes (18.5%)Does it provide for another leading company unit besides 
Manaus unit? No (81.5%)
From 3 to 5 years 20.4%
Yes (26.4%)
Are you an exclusive supplier?
No (73.6%)
From 5 to 10 years 18.5%
Does it provide for other IPM companies? Yes (89.3%) More than 10 years 44.4%
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No (10.7%)
Table 3 - Matrix of correlation between latent variables
Latent Variable AVE CR FLX IFS ILO IPL OPR RMN RSS TRU
Flexibility (FLX) 0.77 0.94 0.88        
Information sharing (IFS) 0.71 0.91 0.24 0.85       
Integrated logistics (ILO) 0.71 0.94 0.27 0.75 0.84      
Network strategy (NST) 0.74 0.94 0.17 0.68 0.73 0.86     
Operational reconfiguration (OPR) 0.59 0.9 0.16 0.35 0.43 0.39 0.77    
Relationships management (RMN) 0.56 0.83 0.36 0.65 0.59 0.55 0.33 0.75   
Resource sharing (RSS) 0.65 0.85 0.10 0.64 0.59 0.51 0.50 0.64 0.81  
Trust (TRU) 0.78 0.87 0.58 0.35 0.33 0.41 0.31 0.60 0.31 0.90
Note: The square root of average variance extracted (AVE) is shown on the diagonal of the correlation matrix and 
inter-construct correlations are shown off the diagonal
Table 4  - Heterotrait-Monotrait Ratio of Correlations values
Latent Variable FLX IFS ILO IPL OPR RMN RSS
Flexibility (FLX)        
Information sharing (IFS) 0.26       
Integrated logistics (ILO) 0.29 0.83      
Network strategy (NST) 0.18 0.75 0.79     
Operational reconfiguration (OPR) 0.21 0.41 0.46 0.43    
Relationships management (RMN) 0.43 0.75 0.67 0.61 0.45   
Resource sharing (RSS) 0.14 0.80 0.68 0.63 0.59 0.85  
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Trust (TRU) 0.69 0.44 0.40 0.48 0.41 0.80 0.40
Table 5 - Weights of the first order on the second order constructs
2nd order construct 1st order construct Weight t-value
Network strategy (NST) 0.758 7.415
Trust (TRU) 0.189 5.162Collaborative practices
Flexibility (FLX) 0.337 3.018
Information sharing (IFS) 0.287 11.585
Integrated logistics (ILO) 0.463 12.147
Relationships management (RMN) 0.202 6.646
Supply chain integration 
Resource sharing (RSS) 0.200 9.012
Note: t-values estimated by bootstrap with 56 cases and 500 resamples. t > 1.96 is significant at 5% and t > 2.58 at 
1%.
Tabela 6  - Collinearity assessment (VIF)
Latent variable Collaborative practices Supply chain integration 
Network strategy (NST) 1.208  
Flexibility (FLX) 1.512  
Trust (TRU) 1.761  
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Information sharing (IFS)  2.938
Integrated logistics (ILO)  2.965
Relationships management (RMN)  2.392
Resource sharing (RSS)  2.062
Table 7 - Structural relations statistics








Collaborative practices -> Supply chain integration  0.534 0.140 0.731 11.736 ***
H1: 
Supported
Collaborative practices -> Operational 
reconfiguration capability
0.001 0.044 0.270 n.s
H2: Not 
supported
Supply integration -> Operational reconfiguration 
capability
0.232
0.122 0.449 2.580 ***
H3: 
Supported
Note: *p < 0.1; **p < 0.05; ***p < 0.01
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